JP HO 5- 249681 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 05-249681 
(43)Date of publication of application : 28.09.1993 

C51)Int.CI. G03F 7/039 

C08K 5/10 
C08L 101/00 
G03F 7/004 



G03F 7/004 



G03F 7/029 



H01L 21/027 



// C07C 69/96 



(21)Application number : 04-031259 



(22)Date of filing : 



23.01.1992 



(71) Applicant 

(72) Inventor : 



NIPPON KAYAKU CO LTD 

UMEDA SHINICH1 
KOYANAGI TAKAO 
KITAORI TOMOYUKI 
FUKUNAGA MASANORI 
NAGASAWA KOTARO 



(54) ACID DECOMPOSABLE COMPOUND AND POSITIVE RADIATION SENSITIVE 
RESIST COMPOSITION CONTAINING THE SAME 



1 



JP H05-249681 





(5 7) Abstract: 

PURPOSE: To obtain a resist composition 
sensitive to radioactive ray such as far 
ultraviolet ray electron beam and X-ray, 
excellent in sensitivity, residual film ratio and 
-O-S-pjHj resolution and excellent in heat resistance and 
dry etching resistance by using an acid 



9Ha 



decomposed compound of a specific 
compound. 

CONSTITUTION: An alkali soluble resin, a 
compound generating acid by responding to 
radioactive ray and a compound expressed by a 
formula are contained. In the formula, R is 
hydrogen or methyl group. The compound 
expressed by the formula exhibits acid 
decomposability, has large effect to suppress the solubility of the alkali soluble resin 
to an alkali developer and is able to make the resist composition sufficiently hardly 
soluble in the alkali developer. And the compound is easily decomposed by the acid 
generated from the acid generating agent by the irradiation of radioactive ray to be 
changed to a phenol derivative. As a result, the solubility to the alkali developer is 
enhanced and the difference of dissolving speed in the alkali developer between a 
radioactive ray irradiated part and a non-irradiated part is increased and a transfer 
pattern with high contrast is obtained. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



2 



JPH05-249681 



CLAIMS 

[Claim(s)] 

[Claim 1]A formula (1) 
[Formula 1] 

CH 3 Q W H rj* Q CH a 



CH 3 ^-<>^0~^^^-^^-0-C-0-9-CH 3 

CH3 --S^v, CH3 




(1> 



0H 3 



In the inside R of (formula (1), hydrogen or a methyl group is shown. Compound which 
is) and is shown [Claim 2]A positive type radiation-sensitive resist composition 
containing a compound shown by alkalis soluble resin, a compound which induces 
radiation and generates acid, and the formula (1) according to claim 1 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the radiation-sensitive resist 
composition which induces radiation, such as ultraviolet rays, a far ultraviolet ray, an 
electron beam, and X-rays. 

It is related with the positive type radiation-sensitive resist composition which is used 
in the case of manufacture of integrated circuits, such as IC and LSI, and a mask and 
in which the alkaline development for micro processing is possible in more detail, 

[0002] 

[Description of the Prior Art]ConventionalIy, in manufacture of an integrated circuit 
etc., substrates, such as a silicon wafer which applied resist, are irradiated with 
radiation through a mask, a minute pattern is formed by carrying out the development 
of it, and processing a board part subsequently using the pattern is performed. 
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Although g line (436 nm) and i line (365 nm) are used for the present exposure device, 
In recent years, with high integration of the element of an integrated circuit, use of far 
ultraviolet rays, such as a high-resolution excimer laser, an electron beam, X-rays, etc. 
is considered, and the request to the resist material which induces these radiation Is 
increasing. A positive resist and negative resist are known as resist used now. 
[0003]The resin composition containing chloromethylation polystyrene or chlorination 
polymethylstyrene which made polystyrene trunk polymer as a negative resist 
composition which induces radiation, such as a far ultraviolet ray, an electron beam, 
and X-rays, is publicly known. In order to raise resolution, generally the development 
by an alkaline aqueous solution is advantageous, but. Although those constituents are 
high sensitivity and have the advantage of excelling in dry etching resistance, it is 
necessary to perform the development by an organic solvent, and has the fault that a 
transfer pattern is distorted under the influence of swelling in that case, or resolution 
is inferior by exfoliation of a film. 

[0004]As a positive resist composition, although polymethylmethacrylate and a 
polyolefine sulfone are publicly known, the sensitivity of the former of a thing excellent 
in resolution is dramatically low, and the latter has the fault that dry etching is 
impossible, although sensitivity is high. The trial which uses oxy diazo compounds 
currently indicated by U.S. Pat. No. 4339522 and Chemische Berichte 92, and 130 
(19959), such as meld rum acid and dimedone, as a positive resist composition is also 
made. There is a fault that these constituents are unstable to thermal load although a 
problem does not have dry etching resistance with sufficient resolution at an alkaline 
development type, either, a oxy azo compound will sublimate between prebaking and 
most quantity will be lost, 

[0005]the positive resist composition which consists of a compound which replaced 
the hydroxy group of polyvinyl phenol resin with the third butoxycarbonyl group 
(henceforth a tBOC basis) selectively as alkalis soluble resin, and a compound 
(henceforth an acid generator) which generates acid by radiation irradiation on the 
other hand — and, The positive resist composition which consists of the third 
butylester resin of polyvinyl benzoic acid and an acid generator is known (Proceedings 
SPIE, 1086, 1 1 (1989)). Although ****ing efficiently with the acid by which it was 
generated is publicly known in the former constituent as for a tBOC basis, it has the 
fault that that it is hard to attach the dissolution rate difference over the alkali 
developing solution in a radiation irradiation part and a non-irradiation part resolution 
is inferior. It has the fault of the catabolic rate being slow generally although the acid 
by which it was generated decomposes the third butylester of polyvinyl benzoic acid in 
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the latter constituent and polyvinyl benzoic acid is generated, and as a result being 
hard to raise sensitivity. 

[0006]On the other hand, the positive resist composition which consists of third 
butoxycarbonyl-ized bisphenol A and an acid generator as novolak resin and an 
acidolysis nature compound as alkalis soluble resin is known (Proceedings SPIE, 920, 
60 (1988)). Although the acid by which it was generated decomposes and the third 
butoxycarbonyl-ized bisphenol A increases the alkali solubility of novolak resin, Since 
the dissolution depressor effect of the third butoxycarbonyHzed bisphenol A is law, it 
has the fault that that it is hard to attach the dissolution rate difference over the alkali 
developing solution in a radiation irradiation part and a non-irradiation part resolution 
is inferior. 
[0007] 

[Probiem(s) to be Solved by the Invention]It responds to radiation, such as a far 
ultraviolet ray, an electron beam, and X-rays, and development of the positive type 
radiation-sensitive resist composition excellent in sensitivity, a remaining rate of 
membrane, the good heat resistance of definition, and dry etching-proof nature in 
which the alkaline development for micro processing is possible is called for. 
[0008] 

[Means for Solving the Problem]This invention persons result in this invention, as a 

result of repeating research wholeheartedly that a technical problem which was 

described above should be solved. That is, this invention is (1) type (1). 

[0009] 

[Formula 2] 

[0010] 




i 

9 

CH 3 -9-CH 3 
CH 3 

In the inside R of (formula (1), hydrogen or a methyl group is shown. The positive type 
radiation-sensitive resist composition containing the compound shown in the 
compound (2) alkalis soluble resin which is) and is shown, the compound which 
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induces radiation and generates acid, and the preceding clause (1) by the formula (1) 
of a statement is provided. 

[0011]This invention is explained in detail. The compound shown by the formula (1) of 
this invention has a remarkably large effect which shows acidolysis nature and 
controls the solubility to the alkali developing solution of alkalis soluble resin 
compared with the above-mentioned third butoxycarbonyHzed bisphenol A, A resist 
composition can be made to fully make it refractory to an alkali developing solution. 
The acid by which it was generated from the acid generator by the exposure of 
radiation decomposes easily (acidoiysis nature), and the compound shown by a 
formula (1) changes to a phenol derivative (see drawing 1 ). The solubility over an alkali 
developing solution will increase by this, the dissolution rate difference over the alkali 
developing solution in a radiation irradiation part and a nonHrradiation part will 
become large, and the high transfer pattern of contrast can be obtained, 
[001 2]A compound expressed with a formula (1) of this invention is a formula (2). 
[0013] 
[Formula 4] 



[0014]In the inside R of (formula (2), hydrogen or a methyl group is shown. It can 
obtain by the condensation reaction of the hydroxy compound and 2 di-carbonate 
t-butyl which are) and are expressed. 1 Eq of compounds and 2 thru/or 4 Eq of 2 
di-carbonate t-butyl which are expressed with a formula (2) Namely, a 
tetrahydrofuran, Diethylether, acetone, methyl ethyl ketone, dioxane, benzene, 
Dissolve in organic solvents, such as toiuene, and, subsequently to this solution, 
triethylamine, 1 thru/or 10 Eq of bases, such as pyridine, dimethylaniiine, diethylaniline, 
diazabicycloundecen, sodium carbonate, potassium carbonate, sodium bicarbonate, 
and potassium bicarbonate, are added, and it heats for 1 thru/or 40 hours, and is made 
to condense at the temperature of 40 thru/or 90 **. Subsequently, the solvent of 
reaction mixture can be distilled off, water-soluble solvents, such as acetone, 
methanol, and ethanol, can be added, and an object can be obtained by drying the 
output which poured out the solution underwater and deposited after filtration and 
rinsing. When a water-soluble solvent is used for reaction mixture, an object can be 
obtained by drying the output which poured out reaction mixture underwater and 
deposited after filtration and rinsing. 

[0015]As an example of a compound shown by a formula (1), tris(4-third 
buthoxycarbonyloxy phenyl) methane and the third buthoxycarbonyloxy 
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phenyfmethane of bis(4~third buthoxycarbonyloxy 3-methylphenyl)-4~are mentioned. 
These acidolysis nature compounds are independent, or can be used together and 
used. 

[0016]As alkalis soluble resin used in a positive type radiation-sensitive resist 
composition of this invention, Although phenol novolak resin, cresol novolak resin, 
polyvinyl phenol, a methyl acrylate (meta) (meta) acrylic acid copolymer, a styrene 
maleic acid copolymer, etc. are mentioned, All things with an acidolysis nature 
compound which shows fusibility to alkali and is shown by a formula (1), and 
compatibility can be used. 

[0017]As an acid generator which forms or emits acid at the time of an exposure of 
radiation used in a positive type radiation-sensitive resist composition of this 
invention, many compounds and a mixture of those are mentioned. Diazonium salt, 
iodonium salt, sulfonium salt, phosphonium salt, a seleno NIUMU salt, arsonium salt, a 
metallocene complex, a halogenated compound, and a sulfonic ester ghost are 
mentioned to this. As an example of these compounds, Journal of Photopolymer 
Science and Technology, 2 (2), 283 of (1989) A page to 284 Although what is missing 
from a page and is indicated as a photo-oxide generating agent is mentioned, it can 
use without being limited to these, if it is a compound which generates acid by 
radiation irradiation. 

[0018]When a content ratio of each ingredient makes total solids 100 weight sections 
in this invention, alkalis soluble resin, It is desirable to contain from 0.1 a compound 
preferably shown by 65 to 85 weight-section **** (1) 90 weight sections from 60, and 
to make 10 to 30 weight sections and ten weight sections of acid generators contain 
[ 0.5 ] preferably 15 weight sections 40 weight sections from 5. Since an adverse 
effect will be brought to sensitivity, pattern shape, resolution, alkali solubility, and dry 
etching-proof nature if it deviates from the above-mentioned range, it is not desirable. 
[001 9]A positive type radiation-sensitive resist composition of this invention usually 
dissolves in an organic solvent, and is used in a form of a sensitizing solution. As an 
organic solvent used, under the present circumstances, ethylcellosolve acetate, 
Methyhcellosolve acetate, propylene-glycol-methyl-ether acetate, (Ethoxy propyl) 
Acetate, diethylene glycol monomethyl ether, Diethylene glycol monoethyl ether, 
methyl cellosolve, ethylcellosolve, Butyl acetate, amy! acetate, methyl ethyl ketone, 
methyl isobutyl ketone, cyclohexanone, methyilactate, ethyllactate, butyl lactate, etc. 
can be mentioned. These may be used independently and may be mixed two or more 
sorts. 

[0020]The positive type radiation-sensitive resist composition of this invention can 
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add additive agents, such as a spectral sensitization agent, a plasticizer, optical 
alterant, a color, an adhesion improver, and a surface-active agent, according to a use 
further 

[0021]Next, how to form a minute pattern using a constituent produced by doing in 
this way is explained. It filters, after the solids concentration dissolves in a solvent 
which described a constituent of this invention above so that it may become 10 to 40% 
from 5 preferably 60%, and it adds the aforementioned additive agent to it if needed, 
and an insoluble matter is removed, and it is considered as a sensitizing solution. This 
sensitizing solution on a substrate like a silicon wafer or a chromium deposition plate 
first, Apply with a spinner etc., obtain a uniform film and then this 70 to 130 **, After 
drying a coat by carrying out bake at temperature of 80 to 120 ** preferably, It 
irradiates with radiation, such as ultraviolet rays, an electron beam, and X-rays, under 
use of a mask as occasion demands, A detailed pattern can be transferred on a 
substrate by heating 120 ** at temperature of 80 to 110 ** preferably from further 70, 
performing sensitization reaction processing, and carrying out a development by an 
alkaline aqueous solution of concentration moderate subsequently. 
[0022]Heat-treatrnent after radiation irradiation is processing for carrying out 
sensitization of the sensitivity of a feeling radiation resist composition of a positive 
type, and it is preferred to carry this out, also in order to attain the purpose of this 
invention. When this treatment temperature cannot obtain practical sensitivity at less 
than 70 ** but exceeds 120 **, a transfer pattern becomes thin and there is a 
possibility that a good pattern may no longer be obtained. 

[0023]To a positive type radiation-sensitive resist composition of this invention, as an 
alkali developing solution, Although inorganic alkali solution, such as organic alkali 
solution, such as tetramethylammonium hydroxide, triethylamine, and triethanolamine, 
sodium hydroxide, a potassium hydrate, sodium carbonate, and potassium carbonate, 
can be used, In an integrated circuit manufacturing process, it is desirable to use 
organic alkali solution, a substrate which performed radiation irradiation afterbaking 
processing — these developing solutions — 10 ** — or — 35 ** is 15 ** thru/or 30 
** in temperature preferably — 1 minute — or a resist pattern can be preferably 
obtained 0.5 minute thru/or by developing negatives for 10 minutes for 30 minutes. 
[0024]A positive type radiation-sensitive resist composition of this invention has high 
sensitivity to radiation, and a transferred pattern does not have swelling, is extremely 
excellent in resolution, and extremely excellent also in dry etching resistance and heat 
resistance further. 
[0025] 
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[Example]Although an example explains this invention still more concretely, this 
invention is not limited to these examples. 

[0026]Synthetic tris(4-hydroxyphenyl) methane of example 1 tris(4~third 
buthoxycarbonyloxy phenyl) methane 5X)g (17.1mmol) and 2 di-carbonate t-butyl It is 
a tetrahydrofuran about 1 1.5 g (52.7mmol). It was made to dissolve in 30 ml. 
Subsequently, it is triethylamine to this solution. After adding 5,3 g (52.4mmol), heating 
flowing back was carried out for 8 hours. When reaction mixture was cooled to the 
room temperature and this was poured out underwater, the white crystal deposited. 
This was separated, it washes with water, vacuum drying was carried out, and 8.6 g of 
objects were obtained. 

[0027]Next, the analytical data of this thing are shown. 

(**) Melting point 100-102 ** (**) Mass*1/(M+1)e=593 (**) 1 HNMR*2 delta 1.56 
ppm (s, 27H), 5.52 (s ( 1H), 7.08 (s r 12H) (**)s UV*3 (ambdamax 273,265nm [0028]*1 
Mass is a brief sketch of a mass spectrum. It measures with a chemical ionization 
method and ion (M+1) is detected. It is the same also in the following examples. 
*2 1 H NMR is a brief sketch of a proton nuclear magnetic resonance spectrum. CDCI 3 
solvent. Tetramethylsilane standard. It is the same also in the following examples. 
*3 UV is a brief sketch of an electron spectrum. Ethanol solvent. It is the same also in 
the following examples. 

[0029]Examp!e 2 screw. (4-third buthoxycarbonyloxy 3-methylphenyl) synthetic 
bis(4-hydroxy-3-methylphenyl)~4-hydroxy phenylmethane of the third 
buthoxycarbonyloxy phenylmethane o^4- 3.0 g (9.36mmoI) and 2 di-carbonate 
t-butyl . It is a tetrahydrofuran about 6.4 g (29.3mmol). It was made to dissolve in 30 
ml. subsequently, this solution — diazabicycloundecen 4.4 g (28.9mmol) was added — 
afterbaking was carried out and heating flowing back was carried out for 3 hours. It is 
methanol after distilling off about a solvent. When 50 ml was added and this was 
poured underwater, the white solid deposited. This was separated, it washes with 
water, vacuum drying was carried out, and 4.4 g of objects were obtained. 
[0030]Next, the analytical data of this th ing are shown. 

(b) Glass transition point 52 ** (**) Decomposition point . 174 ** (**) Mass /(M+1) 
e=621 (**) . 1 . H . NMR. delta 

1.55ppm(s,27H),2.16(s,6H) t 5.43(s,1H) > 6.88(dd l J-8.3Z2Hz,2H),6.96(d,J=2.2Hz r 2H),6.98(d 
,J=8.3Hz,2H),7.08 (s, 4H) (**) . UV lambdamax 274,267nm [0031 ]m of the example 3 
weight average molecular weight 10,000, p-cresol-novolak-resin 80 weight section, As 
an acid generator, as triphenylsulfonium trifluoro methanesulfon acid chloride 3 weight 
section and an acrdolysis nature compound of this invention. The sensitizing solution 
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was obtained by dissolving in ethyl lactate SETETO and filtering the obtained solution 
under pressure using a membrane filter with the aperture of 0.2 micrometer so that 
the concentration of those total solids may be 24% about said tris(4~third 
buthoxycarbonyloxy phenyl) methane 17 weight section. 

[0032]Next, the regist layer of 1.0 micrometer of thickness was obtained by carrying 
out spin coating of the sensitizing solution produced by doing in this way by a spin 
coater for 30 seconds at 4,000 rpm on the chromium vacuum evaporation board which 
performed the surface treatment by the publicly known method, and drying for 90 
seconds on a hot plate with a skin temperature of 100 **. Subsequently, after using 
Elionix, Inc. make ELS-3300 electron beam lithography system for this regist layer and 
irradiating it with the electron beam of the energy of "L3microC/cm 2 with the 
accelerating voltage of 20 kV, By performing a heating sensitization reaction for 300 
seconds on a hot plate with a skin temperature of 90 **, and being immersed in the 
tetramethylammonium hydroxide solution of 2-38 % of the weight of concentration for 
120 seconds at 23 **, dissolution removal of the electron beam irradiation part was 
carried out, and the pattern was obtained. This transfer pattern had not less than 95% 
of residual membrane, and sectional shape was a rectangle. It was checked that the 
minimum line width has the resolution of 0.3 micrometer. 

[0033]Styrene maleic acid monomethyl ester copolymer 65.0 weight section of the 
example 4 weight average molecular weight 20,000, As an acid generator, as 
diphenyliodonium trifluoro methanesulfon acid chloride 1.0 weight section and an 
acidolysis nature compound of this invention. Third buthoxycarbonyloxy 
phenylmethane of bis(4-third buthoxycarbonyloxy 3-methy!phenyl)-4-30 weight 
section is dissolved in ethylcellosolve acetate so that those total-solids 
concentration may be 20%, The sensitizing solution was obtained by filtering the 
obtained solution under pressure using a membrane filter with the aperture of 0.2 
micrometer. 

[0034]Next, the regist layer of 1.0 micrometer of thickness was obtained by carrying 
out spin coating of the sensitizing solution produced by doing in this way by a spin 
coater for 30 seconds at 4,000 rpm on the silicon substrate which performed the 
surface treatment by the publicly known method, and drying for 60 seconds on a hot 
plate with a skin temperature of 80 **. Subsequently, after irradiating this regist layer 
with ultraviolet rays with a wavelength of 254 nm via the mask in which the pattern 
was drawn, By performing a heating sensitization reaction for 300 seconds on a hot 
plate with a skin temperature of 80 **, and being immersed in the 
tetramethylammonium hydroxide solution of 2.38 % of the weight of concentration for 
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60 seconds at 23 **, dissolution removal of the UV irradiation part was carried out, 
and the pattern was obtained. This transfer pattern had not less than 90% of residual 
membrane, and sectional shape was a rectangle. It was checked that the minimum line 
width has the resolution of 0.35 micrometer. 

[0035]Polyvinyl phenol 85 weight section of the example 5 weight average molecular 
weight 25,000, As an acid generator, as 9,10~diethoxyanthracen--2~sulfonic 
acid-p^nitrobenzyl ester 5 weight section and an acidolysis nature compound of this 
invention. The sensitizing solution was obtained by dissolving in diethyiene glycol 
dimethyl ether and filtering the obtained solution under pressure using a membrane 
filter with the aperture of 0.2 micrometer so that the solids concentration of ** and 
others may be 20% about tris(4-third buthoxycarbonyloxy phenyl) methane 10 weight 
section. 

[0036]Next, the regist layer of 1.0 micrometer of thickness was obtained by carrying 
out spin coating of the sensitizing solution produced by doing in this way by a spin 
coater for 30 seconds at 4,000 rpm on the silicon substrate which performed the 
surface treatment by the publicly known method, and drying for 60 seconds on a hot 
plate with a skin temperature of 110 **. Subsequently, after irradiating this regist 
layer with ultraviolet rays with a wavelength of 365 nm via the mask in which the 
pattern was drawn, By performing a heating sensitization reaction for 600 seconds on 
a hot plate with a skin temperature of 80 **, and being immersed in the 
tetramethylammonium hydroxide solution of 1.0 % of the weight of concentration for 
60 seconds at 23 **, dissolution removal of the UV irradiation part was carried out, 
and the pattern was obtained. This transfer pattern had not less than 90% of residual 
membrane, and sectional shape was a rectangle. It was checked that the minimum line 
width has the resolution of 0.40 micrometer. 
[0037] 

[Effect of the Invention]The acid by which it was generated by radiation irradiation 
decomposes the acidolysis nature compound of this invention easily, The positive 
type radiation-sensitive resist composition using this has the high sensitivity to 
radiation, and since the pattern transferred by the substrate does not have swelling, 
and resolution is extremely excellent and it is extremely excellent in dry etching 
resistance and heat resistance further, it is very useful to manufacture of an 
integrated circuit. 



[Translation done.] 
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(4) 
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f£f£i|<h Ltfl Journal of Photopo lymer Science and 
Technology, 2 (Z) , (1989)G0283 S^*»fe284 

[0 0 18] *«S8fc*5V^-C#^ro**»J-frtt, 

»»S:1 0 0«#SBt Ufct#, T^*!JFr*tt«ffi 10 
tt, 6 0^^9 0113, Jf4L<B6 5^fe8 5il 

gfsxs: (i) -eassjt«^«itt, 5 2>&4o**sb* 

v^— K T^/^Tir^— K ^tf-jv^^Astr h v N y^ 
^y^Why, v"^ p— ^rlhy >\ y^vi-^y^ 

[0 0 2 0] *liSM^#^ffi*Sa*jt*ttl^^ hffifiS* 

[0021] z.<D£oi l zuxfebfrftmi&®)&m 

36S 5 **e> e 0%, Sf4L< rti osa»6>4 o%t&sJ: 5 

O^fcl 3 0°C, ir^ b< n 8 0 3&^ 1 2 OtCOM^ 
MU ^i:7 0^)^12 0 o C, &4L<fl8 0^1 

[0 0 2 2] JW+j|fcfl8*f«tDjP|ft«Lfflfi, *^«*Jt 50 



60 i fa £: at Sfcfcfctm*: HJEi" 5 <D & & 

[0 0 2 3] *«^^3K^^SfeStift'tt^v f ^ 

s ^©ffl7M y *HMb?- 

*iwb* y h y mm* y ^^st 

0. O^Sftt^riiaoTV^ M 
[0 0 2 4] «««#^®MIttl-^^ hte^fe 

[0 0 2 5] 

[0 0 2 6] HffiM 1 

hy^ (4 'h*^*^3K^u**-^^=/w) 

(4-tKD^>7i=/P) 5. Og 

(17. Immo 1) M3^-t~7f;I/ 1 

1. 5g (5 2. 7mm o 1 ) fcT b *7 t: K P 7 9 > 
30ml {C^fi¥^^fc 0 ^V^-erCO^ISt- h y 3:^7 
5:^ 5. 3g (52. 4mmol) SrJP^fc^8NfPfl 

[0 0 2 7] mc ^(D~h (D(D5?$f7"—& ^r^i- a 
(-Y ) Si^; 100-102 C C 

(P) Mass*l (M+l) /e-593 

(^) 1H NMR*2 5 1 .56ppm(s,27H) ,5 .52 

(s.lH) ,7.08(s r 12H) 
(— ) UV*3 ^max 273, 26 5 nm 

[0 0 2 8] *1 Mass fiWm^^^ h/^^^fB 0 

^-Yd-^kjfefciUSISL (M+l) ^^-^SrtfeMo 

jaT^HHt0!n?tlRllS o 

* 2 1 H NMRIi^P b/UtO 

U&IB. C D C 1 3 SjKo ^ b 9 * f/v^yyg^ KT 



(5) 
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[0029] %mm 2 

/>y ?>Gr>&f# J 

tf^ (4-t K^^-v--3-^^P^^^/l^) - 4 - t: 
KP^ri/7x^;l/^^y 3. 0 g (9. 3 6mmo 
1) k~mMi/- t-zf^JV 6. 4g (2 9. 3mm 
ol) ^7h7tKP77y 3 0mlilSif^fi c 
^^^(D^m^JT^^Z/? p ^ >"r f i?>' 4. 4g 
(28. 9 mm o 1 ) ^iP^fc#SP^ L 3 f^AP^i!^ 10 

Lfc D ^^^f&y^y-^ 5 0mieni, 

W&^MQ&l&ZltX §6^4. 4g£r#7t 0 

[0 0 3 0] ^{d ~<Di> <D(D J ^"f— $ Sr^-t". 

U) tf^Mm>& 5 2°C 

(*) £M 1 7 4°C 

(^) Mass (M+l) /e = 621 

(^) 1H NMR 5 K55ppm (s ,2710 ,2.16 

(s,6H) ,5.43(s,lH) ,6 .88 (dd ,>8 .3 ,2 .2Hz ,2H) ,6,96(d J 
=2.2n z ,2H) ,6.98(d,J=8.3Hz,2H) ,7.08(s,4H) 20 

(^) UV Imax 274, 2 6 7 nm 

[0 0 3 1] HJgf#I 3 
ii¥ft^f 1 0 , OOOcOm, p-^U/";l/y^ 

zM^^a h y ^^^-p y ^>7/^yl^3lia^ 

(Dmmm^m t i^xnm h y * (4 -jsh 
tt^n h co±mm^m^ 2 4 % t & 3 £ 5 ^%m^ 

toy >'^^>'37^y^^-^v^T*H^Siai-^^ ti^ £ 30 
[0 0 3 2] JffcMT (D£ 5^LT#^tLf^3tM5rx ^ 

ip^^T^^MM^froy-c^ o^^^|g_b^4 ) o 

0 0 r prn-C3 0 #PflX h°>- - ^ - -C|n]te^f& U * 

BiS* 1 0 0t(7)^^ h^V— b_b"C9 o#r^^-r^ 

^tlUS, If 1. 0 f^mWl/^ hJl£#7b 0 

-er(?)i/^ hiit-s ^y^r^^y, ($0 

3 o om^w^m^w^m^xmmm)±2 o kvti. 
3 M c/cm 2 (d^jv^c— <Dm-Fi^&mM Lsti^ m. 

SiS^ttvv Ig2. 3 8M4%co-7" h^y ^7^^ 
Kn^f^ Kzk?g$^2 3°CT1 2 0?4ffl 
mm-r 5 r £ l£ J: <9 IfMMSPlrMf^ LT/^- 

$fffi^te^^&o?h 0 ^fc^rCOS^tS^, 0. 3 

[0 0 3 3] ^m&l 4 

2 0, 0 0 0 (D^f- W >-g^ 



1 . 0 mmnj^n^m^m^mmt^t u 

-Ctf* (4-^^^>^r^yU#-/V^-^ri/-3-y^ 
/V^^c^/V) -4-^H^h^^^^^^^v-7^ 
^yvy ^ 73 0M^^^fc^^B^?fiffi^2 0% 

[0 0 3 4] mz^(D£ ji-ur^^n^TtM^, ^ 
^c^^-e^ffi^^o^>-y ^>fflg_hM4, 00 

0 t pmt'3 OSW t°7n-^-^e|^ U 

tuts o a c<D*v vzfv— h±xe omfi&m-rz^ t 

^u^mi^. ^^—^toffl^Hfc-^^^ Struts 

fry h^i — Mt3o o^m^mmm&jt^m\ m 

5}-^f i?--f K7k»ftte 2 3 °cx 6 o ©rasss-r £ r t i 



[0 0 3 5] gMffl 5 
li^Wi 2 5, 0 0 0(7)^y t^/V^^y — A* 8 
5fiS^i5, Lt 9, lO-^xh^^/yh 

5 ■JW&TJ E *38K«>»»fl||S'ft-fr* t LT h y ^ (4 
— % = ^ y*isi3;]s7$~;\s^3ci/y =r.=^ jv) ^^710 

i/v^y n-;vi7V ^x^-t;h^s 

[0 0 3 6] ftter©«t 5t-UTWfenfc«3fe«*r4Sr*P 
^^fe-e^ffitoaSrtrofc^y ^>-£4SJbt-4, 00 0 

r pmt3 0M^t°7zr-^-t«l$ U 

*1 1 0°C^^^ h"7°^— h_hT?6 0&BBft«i"S-i 

S3 6 5 nm<0*^i»S:flRJ|tb*:a. tB^l8 0°C<D 

*y h^u— h±-ee OQi0>IHiiPSIftiilSSfi;Srffv\ a 

^ * — ^ tt 9 o % a Ji ^ » K t * b Bf as ® * tt 

[0 0 3 7] 

«t ^^^UfcMtcJ: r^Srffl^fc^Kv 5 
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